Introduction
Increasing the efficiency of the enterprise activity is an important problem in the modern economic conditions. To identify the reserves in the enterprise activity it is necessary to eliminate problematic places in the enterprise activity, rationally manage the enterprise resources.
When creating an expenses forecast of the enterprise it is necessary to qualitatively and quantitatively evaluate the indices which characterize the studied phenomenon and processes.
The cost of production is one of the most important indices of the work of the enterprise, since it shows how effectively it functions. It reflects all the economic activities of the enterprise, the results of using of all the resources of the enterprise. The financial results of the enterprise activity, the pace of extended recreation, the financial status of subjects of management, the competitiveness of production are depend from level of resources of the enterprise [1] . The lower it is, the more effectively the material, labor and other resources of the enterprise are used.
The cost price of the enterprise production consists of the costs of natural resources, raw materials, materials, fuel, energy, fixed assets, labor resources and other costs [2] . An analysis of the production cost (works, services) is an important tool in the cost management system.
It is important to determine the factors on the basis of existing scientific-methodological approaches that have the greatest impact on the cost of sales and other indices of the enterprise activity, to determine the type of equations describing the dependence of the change of indices of the enterprise activity from the changes in these factors, and the parameters of these equations. It is necessary to build models which are adequate to experimental data, which can then be used to analyze, forecast and manage the indices of the enterprise activity in the system of efficient using of enterprise resources.
the object of research and its technological audit
Forecasting of the cost of sales, income of Ukrainian enterprises on the basis of statistical data of several enterprises is the object of research.
Forecasting of the cost price and other economic indices of the enterprise activity is a scientific analysis of tendencies in the activity of the enterprise, identifying factors which affect on its formation. The most accurate and developed method of forecasting is regression analysis.
Since economic-mathematical models of the indices of the enterprise activity of Ukrainian enterprises are built for a small number of enterprises, it is necessary to build these models on the basis of an analysis of available scientificmethodological approaches, as well as statistical data from several Ukrainian enterprises. This will help in creating forecasts of production cost and other economic indices of the enterprise activity. This will also outline ways to reduce the production cost and, consequently, improve the profitability of enterprises, increase their profits and the welfare of employees of enterprises.
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production cost and other indices of the enterprise activity is considered.
In [1] , the dependence of the financial results of the enterprise activity on the production cost is considered.
In [2] it is considered from what expenses the cost price of production of the enterprise is consist. The grouping of expenses by their economic content is given in [3] . The composition, structure and factors which determine the production cost are considered in [4] . Correlation-regression analysis is often used to analyze the indices of enterprise activity [5] [6] [7] [8] [9] . The basis of the most frequently used in the correlation-regression analysis method of ordinary least squares (OLS) is considered in [10] [11] [12] .
However, taking into account existing research, the issue of forecasting the indices of activity of industrial enterprise in Ukraine and other countries has not been given enough attention. In many researches, a detailed verification of the adequacy of the constructed models to experimental data and the significance of models and correlation coefficients has not carried out. Thus, in [9] there is not carried out the verification of the significance of developed models and correlation coefficients with help of finding the quantiles of the Fisher-Snedecor distribution and the Student distribution. Often the construction of models is not based on the actual statistics of the enterprise. It is also important to build trends for forecasting the indices of enterprise activity during years ahead, to which small number of researches has been devoted.
methods of research
The management of the cost of commodity products is one of the key moments in the process of daily management of the enterprise from the side of resource saving and profitability.
Economic-mathematical modeling and forecasting of the cost of commodity products of the enterprise enables effective analysis of complex situations associated with the making of strategic decisions and control for their carrying out. It allows foreseeing a large number of situations, and this helps to use existing resources more effectively, reduce the level of future risks and losses.
The model of managing the costs of commodity products of business entity is individual for each enterprise. The application of these models makes it possible to give the recommendations for managing its activities at various levels of the hierarchy for the head managers of enterprise. These recommendations make it possible to organize the production process with minimum expenses, to increase the flexibility of management, which leads to savings of material and monetary resources and increases profit.
The monetary expenses are separated from the cost in the form of expenses and take the form of the production cost in the process of circulation and turnover of funds in the market conditions. So, the cost price is expressed in monetary form the current expenses of the enterprise for production and sale of products. These expenses by their economic content can be grouped as follows: 1) material costs (without recyclable waste -residues of raw materials, materials, half-finished products, coolants);
2) labor costs; 3) assignments for state social insurance; 4) assignments for compulsory medical insurance; 5) amortization of fixed assets; 6) other expenses. Production cost price is formed at the level of the shops of the enterprise, and the total cost price is the sum of expenses connected with the production of products and the costs of its sale (commercial costs-packaging, storage, loading, transportation and advertising).
At development stages of new products its cost price is calculated only as a probabilistic forecast value. Various methods of forecasting estimation are used.
The cost price is the basis for determination of the prices for production. Its reducing leads to an in creasing of the sum of profit and the level of profitability. To achieve cost price reduction, it is necessary to know its composition, structure and factors of its dynamics. All this is the subject of statistical study in the analysis of cost price.
Correlation-regression analysis allows determine the relationship between indices of enterprise activity and factors which influence for these indices. So, with the help of multiple regression analysis, the influence of one or more independent factors on the dependent one is studied.
The basic method of solving the problem of finding the parameters of the regression equation is the OLS. It consists in minimizing the sum of the squares of the errors of the actually measured values of the dependent variable from its values of «true» line.
Any phenomenon, including the economic phenomenon, is determined by the lot of together and collectively acting factors. So, dependence of one dependent variable y (resulting sign) on several explaining variables x x x m 1 2 , ,... (factors or factor signs) in conditions of specified place and time is studied.
So, as a resulting sign, it is possible to choose the cost of sales, and as factors -the listed above groups of costs: material costs, labor costs, deductions for state social insurance, etc. The coefficients of correlation are calculated to determine the factors that exert the greatest influence on the resultant attribute.
Let's consider the linear relationship between the dependent variable y and the explanatory variables ... ,
where ε shows the error of the empirical value from the values of «true» line, the coefficients β k k m ( ,... ) = 0 -the regression parameters or the coefficients of multiple regression.
Then the forecasted value  y of value y is written as:
For a constant β 0 in the regression equation introduce the variable x 0 , which takes the value of 1 for all i n = 1,..., :
Then the linear model of the dependence can be represented in the form:
The results of observations y y y n 
The forecasted value  y of value y can be represented as follows:
and the function y is, respectively,
To find the vector of unknown parameters in (6), let's apply the method of least squares. The sum of the squares of the errors of the empirical value from the values of «true» line should be minimal, i. e.:
when differentiate this expression on the elements of the vector β, equate the resulting expression to zero and if the matrix ′ X X is reversible for estimations b k m k ( ,... ) = 0 obtain:
After the some transformations, it is obtained:
It is obtained TSS ESS RSS = + , where TSS -the total sum of squares, ESS -«explained» sum of squares, RSSthe residual sum of the squares. By 
or it is obtained R ESS TSS 2 = . With the help of the multiple coefficients of correlation R the practical significance of the regression equation, tightness of relationship between the resulting sign and factors is evaluated. The nearer R to 1, the more the model can be considered adequate to experimental data and it is possible to conduct economic analysis and forecasting based on this model.
To test the regression quality it is necessary to find the significance with the help a random variable that has a Fisher-Snedecor distribution with the number of degrees of freedom k k 
where k -the number of estimated parameters in the regression equation, n -the number of observations. After the some transformations:
If the founded value F F calc cr > , the null hypothesis is reject and it is conclude that the existing «explanation» of the behavior of the quantity y is better than it could be obtained by chance. Critical levels F cr are searched at an appropriate level of significance, for example, 5 % and number of degrees of freedom k 1 and k 2 .
The significance of the multiple correlation coefficient is verify with the help of a random variable that has a Student distribution with number of degrees of freedom k n k
where R -the multiple coefficient of correlation. Let's find the critical value of the quantity T cr taking into account that the number of degrees of freedom k 1 and the significance level, for example, 5 %. If T T calc cr > , then the multiple coefficient of correlation is significant, and such factors should be used for the forecast evaluation of the resulting sign.
The main factor in reducing the cost of production and improving the level of profitability of enterprises is the solution of the problem of resource saving, which involves improving the process of resource consumption by introducing innovations, reducing production costs. Resource saving is a complex of measures to reduce the resource costs The main factor in reducing the cost of production and improving the profitability level of the enterprises is the solution of the problem of resource saving, which involves improving the process of resource consumption by introducing innovations, reducing production costs, which ensure a reduction in the resource intensity of productions, and, as a result, the growth of production efficiency due to the most rational use of them. It assists to solving the problem of increasing production needs in resources mainly through saving. Economic efficiency is consists in the ratio of the useful result and the costs of production factors. Therefore, the rational use of resources ISSN 2226-3780 provides for achievement the maximum effectiveness of their use at the current level of development of technics and technology.
research results
Let's construct an economic-mathematical model of the dependence of sales of the dairy industry enterprise PJSC «Wimm-Bill-Dann Ukraine» (Kyiv region, Ukraine) from the operating costs of the enterprise: material costs, labor costs, deductions for social needs, amortization and other operating expenses.
Operating costs and costs of sales of PJSC «Wimm-Bill-Dann Ukraine» during 2009-2015 are presented in Table 1 .
As can be seen from the Table 1 in the structure of cost of sales the greatest part fell on material costs. Tendencies of reducing absolute expenses and their structure are conditioned upon the growth of competition in the production market.
The matrix of pair coefficients of correlation is presented in Table 2 .
An analysis of the matrix of pair coefficients of correlation allows make a selecting of factor indications that can be included in model of multiple correlation dependence. It is obtained that the first, third and fourth factor signs can be included in the model.
Let's construct the regression equation describing the relationship between the cost of sales and operating costsmaterial costs, labor costs, deductions for social needs, amortization, other operating expenses. 
where y -cost of sales, thousands of UAH; This model allows estimate the dependence of the change of the cost of sales from changes of material costs, labor costs, deductions for social needs, amortization and other operating expenses with a sufficiently high accuracy (95 %).
Let's find T calc . T calc = 5 684 . . Let's find the critical value of the quantity taking into account that the number of degrees of freedom k 1 and the significance level is 5 %. T cr = 3 182 . .
Since T T calc cr
> , then the multiple coefficient of correlation is significant, and the next factors are used -material costs, deductions for social needs, amortization for the forecasting estimation of the cost price of dairy production. This model allows estimate the dependence of the changing of the cost of sales from the changes of operating costs with a sufficiently high accuracy (95 %).
It follows from the conducted correlationregression analysis that for the reducing of the cost price of production, it is necessary to reduce the material costs at the enterprise and also other costs. The complex of measures can include various measures, including resourcesaving measures. Operating costs and costs of sales of PJSC «Eurocement-Ukraine» (Kharkiv region, Ukraine) during 2009-2015 are presented in Table 3 .
As can be seen from the Table 3 in the structure of cost of sales the greatest part fell on material costs. Tendencies of reducing absolute expenses and their structure are conditioned upon the growth of competition in the production market. 
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Let's consider the dependence of net income of the enterprise from the cost of sales. The output data are presented in Table 4 .
Let's construct the regression equation describing the relationship between the net income of the enterprise and the cost of sales. The regression equation has the form:
where y -net income of the enterprise, thousands of UAH; x -cost of sales, thousands of UAH; a a 0 1 , -parameters of regression.
The corresponding analysis is carried out with the help of Excel. The following regression equation is obtained:
which describes the relationship between the net income of the enterprise and the costs of sales. From the received equation of regression (17) it is visible that the net income of the enterprise grows with growth of the cost of sales. The multiple coefficients of correlation is 0.972, the coefficient of determination is 0.945, which indicates that the model can be considered adequate to experimental data and allows to conduct economic analysis and forecasting of the net income of the company. Using the revealed dependence and the trend equations, the forecasting of net income during 2016-2017 is obtained. It is presented in Fig. 1, 2 .
Analysis of these graphics shows that the most adequate to experimental data is a model which represented by a polynomial trend line. Also, the obtained trend lines allow forecast the level of net income of the enterprise during several years ahead. 
sWot analysis of research results
Strengths. A detailed analysis of the activities of several Ukrainian enterprises should be noted among the strengths of this research. Economic-mathematical models in the form of multiple regression equations are constructed on the basis of statistical data of several industrial enterprises of Ukraine, with the help of which it is possible to analyze and forecast indices of the economic efficiency of enterprises activity. A detailed verification of the adequacy of the developed mathematical models is given with the help of calculating the FisherSnedecor and Student quantiles of the distribution.
Weaknesses. Among the weaknesses of the research should be noted a small number of enterprises for which a detailed analysis of economic activities is carried out.
Opportunities. In further studies it is expediently to develop economicmathematical models for a larger number of enterprises and to estimate the dependence of that how in the per- centage expression the reduction in resource expenses will affect on the economic effect of such measures. Threats. Despite the relatively large number of foreign studies in the field of construction of economic-mathematical models of indices of enterprise activity, it should be noted that economic-mathematical models of indices of enterprise activity of Ukraine are built for a small number of enterprises.
Conclusions
1. The analysis of the cost of sales of several enterprises of dairy and constructing industries of Ukraine is carried out. This analysis helped to reveal that in the cost structure the greatest part is fell on material costs. With the help of the correlation-regression analysis the factors that have the greatest impact on the cost of sales are identified -the first, third and fourth factor signs are included in the model for the studying industrial enterprise.
2. Regression equations are constructed describing the relationship between the cost of sales and the factors that affect its result, as well as the net income of the enterprise with the cost of sales. It is shown that the models that are represented by the linear equations of multiple regression are adequate to experimental data. The parameters of the regression equations are determined with the help of OLS.
3. On the basis of the found multiple coefficients of correlation R and determination R 2 , it is determined that the constructed models are adequate to experimental data and can be used for analysis and forecasting. This is evidenced by the high level of multiple correlation and determination coefficients (0.9566841 and 0.91524451) for the first and (0.972 and 0.945) for the second model.
The values of F -statistics and T -criterion show the significance of the model of the cost of sales and the correlation coefficient. The economic-mathematical model is obtained, which allows estimating the dependence of the change in the cost of sales of the dairy industry enterprise of Ukraine from the change of the expenses of the enterprise with a sufficiently high accuracy (95 %).
4. Linear and polynomial trends are constructed for forecasting of the net income of the enterprise of the construction industry of Ukraine for several years ahead. It is obtained that the model represented by the polynomial trend line is the more adequate to the experimental data, that is, the dependence of the net income from the year is polynomial for the researching enterprise.
The obtained models can be used for analysis, forecasting and management of indices of enterprise activity in the system of efficient use of enterprise resources. 
